presumably diffusion would then occur into the serum of the culture medium. To investigate this possibility Sudan Black was dissolved in medicinal liquid paraffin, and a small drop was deposited with a syringe on each explant of a number of cultures of fibroblasts and sarcoma cells. In due course fat droplets in all types of cells became coloured. However, certain changes were observed in the cells which continued to grow under the oil films. It was therefore considered desirable that these should be studied before further experimental work was carried out with chemical compounds dissolved in oil.
EXPERIMENTAL PROCEDURE AND RESULTS.
Cover-slip cultures were used throughout. The culture medium consisted of equal parts of chick embryo or rat spleen extract, and a mixture of fowl plasma and either rat serum or rat plasma. Liquid paraffin was applied to the explants after two or three days' incubation by means of a syringe fitted with a very fine needle. The oil spread over the explants and extended as a thin film over the growing cells. Before fixing cultures they were washed repeatedly with warm Ringer solution. Thorough washing to remove all oil was essential in order to obtain good staining. The fixatives employed included Susa, Alcohol-Bouin and Helly, and staining was carried out with various preparations of carmine and haematoxylin. Observations were confined to primary cultures.
Morphological changes in fibroblasts.
Fibroblasts emerge from explants of mouse embryo heart as elongated spindleshaped cells (Fig. 1) . Twenty-four hours after the application of a drop of liquid paraffin to the surface of a two-, or three-days-old culture the cells are spread out laterally (Fig. 2) . With continuation of growth the peripheral cells become separated, and disperse in the surrounding medium (Fig. 3) . They flatten until they are little more than fine films of protoplasm. In old cultures some cells
become greatly enlarged and resemble the giant cells of tumours. Also, areas of cytoplasm are to be seen which contain several nuclei, usually of varying sizes, between which it is impossible to discern any dividing membranes (Fig. 4) . Presumably in such instances the fine films of protoplasm, which previously surrounded each nucleus, have coalesced. A comparable fusion of cells occurs in some tumours and has been designated "plasmogamy" (Howard and Schultz, 1911 are two late telophases. The most feasible explanation is that the two cells in each figure are the daughter cells of a preceding division, and that owing to their identical constitution, and the same environmental conditions, they grew synchronously and began to divide at approximately the same time.
Despite the flattened state of the cells the formation of the chromosomes and their separation into two groups occurs in the normal manner. Obviously, the spindle mechanism is not impaired.
The action of the oil is revealed at the end phase of mitosis. Normally, when cleavage begins the peripheral cytoplasm is involved in a "bubbling" process, which continues as the two daughter cells separate. This is illustrated in Fig. 5 , which depicts a dividing cell from a control culture photographed at a higher magnification than Fig. 6 and 7. In the cultures treated with oil there are seen various transition stages between cells exhibiting almost the normal amount of "bubbling ", and its complete absence in the most spread cells. The latter fail to divide, and give rise to binucleate cells. Dividing cells with small peripheral bubbles are often seen, and it would seem that complete separation into two daughter cells may occur while the cytoplasm is considerably spread out. Of the flattened cells shown in Fig. 8 the upper one has completed division, except for a connecting strand of protoplasm, but it is doubtful whether the lower one would have done so. The result of nuclear division without cytoplasmic cleavage is seen in Fig. 9 Morphological changes in sarcoma cells.
The ability to spread out on a glass surface in a fluid culture medium varies with the malignant cells of different sarcomata (Ludford, 1934a (Ludford, , 1939 . The
Crocker sarcoma is one of the tumours whose cellular behaviour has been studied previously. Malignant cells removed from a tumour growing rapidly in the animal body, and explanted in a fluid medium, form a cluster of spherical cells. The difference in the behaviour of such cells and fibroblasts has been attributed to an alteration in the submicroscopic structure of the protoplasm of the malignant cells. It therefore seemed desirable to investigate whether the cells ofthis sarcoma would behave in the same manner as fibroblasts when covered with an oil film.
In Fig. 10 are shown malignant cells from the margin of a 6-days-old control culture of the Crocker sarcoma photographed from an area where the cells were most spread. The action of the oil is illustrated in Fig. 11 . The cells are more spread than those of the control, but not to the same extent as are fibroblasts under the same conditions. In older cultures the sarcoma cells separate and are dispersed in the surrounding medium as happens in fibroblast cultures.
The most striking difference between fibroblasts and Crocker sarcoma cells is the failure of the latter to divide when flattened. No phases of mitosis are discernible in the peripheral outgrowth of the sarcoma cells, when there are innumerable mitoses in the unfiattened cells immediately surrounding the explants. DISCUSSION. This study of the effect of an oil film on cells growing in vitro has demonstrated the considerable morphological changes which fibroblasts can undergo. Tumour cells have been more intensively studied than the cells of healthy tissues, and special significance has often been attributed to the polymorphism of malignant cells. Nevertheless, the same property is exhibited to a lesser extent by normal cells, and differences become less obvious when both types of cells are grown under identical conditions in tissue cultures.
The aberrations of telophase in flattened fibroblasts are such as might reasonably be anticipated in view of experimental work carried out with fertilised eggs of invertebrates. Danielli (1952) has recently confirmed the observations of Zeuthen (1951) that when fertilised eggs are flattened between two plates nuclear division is uninterrupted, but cleavage is inhibited so that multinucleate cells originate. He found further that a small glass plate resting on fertilised eggs was raised at the onset of mitosis, but on its completion was lowered again. He suggests that "immediately before division there is an increase in the tension at the cell surface, and that in the plane which was occupied by the metaphase chromosomes this tension reaches a higher value than elsewhere, so that cleavage ensues in this plane ". On the assumption that a similar process is involved in 
